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Abstract: Gambling-like activities are more 
familiar than traditional gambling in everyday 
life. Games such as gacha, fukubukuro, and social 
online games have been linked to problematic 
behaviors that are similar to those seem in 
pathological gamblers. However, it is difficult 
to distinguish gambling from gambling-like 
activities. In this study, we examined one of 
the most remarkable differences, which is the 
existence of minimum rewards, i.e., rewards in 
“lost trials.” We trained four male Long-Evans 
Rats to make a choice between a fixed-reward 
and a variable-reward in a 2-lever Skinner box. 
According to whether the rat won or lost the trial, 
selecting a variable-reward resulted in a stimulus 
that predicted 0 or 4 food pellets in the gambling 
sessions (GB), and choosing a variable-reward in 
the gambling-like sessions (semiGB) resulted in a 
different stimulus that predicted 1 or 3 food pellets. 
The mean amount of reinforcer was same between 
fixed-reward choice and variable-reward choice. 
However, we found that rats with previous GB 
experience (GB-semiGB) had higher response rates 
for the variable-reward choice. In contrast, those 
without previous GB experience (semiGB-GB) did 


























































動物の行動は最適採餌理論 (optimal foraging 
theory) に従って，一番有利な行動をすることが
一般的であるが，実験室や自然界においては準最

















された(Jeffrey N. & Derenne, 2007; Peters, Hunt, & 













されたアイオワギャンブルタスク (Iowa gambling 
task, IGT) にもげっ歯類版が開発された (rodent 
gambling task, RGT) (Rivalan, Coutureau, Fitoussi, & 










(probability discounting task, PDT) がよく使われ
(Chow, Smith, Wilson, Zentall, & Beckmann, 2017; 
Gipson, Alessandri, Miller, & Zentall, 2009; Zoratto, 














目し，ラット認知努力課題 (rat cognitive effort 
Task, rCET) を開発した研究も報告された(Cocker, 
Hosking, Benoit, & Winstanley, 2012)。それ以外に，
時間的cost-benefi tを中心に所要時間と報酬量を連
立する「Do More – Get More (DM-GM)」課題も報














選択率も下がった(Chow et al., 2017; Gipson et al., 
2009)。また，報酬の差のマグニチュードからの






























































250 mm, ENV-007CT, Med Associates Inc.) を用い
た。箱の前壁には，格納式レバー 2本が左右に設
置された。上部にはハウスライト (28V, 0.5W) と
スピーカー (2000Hz, 75dB) を，下部には強化子





に設置されたチップコンピューター (Raspberry Pi 



















































































































































主効果（F1,24 = 1.632, n.s.），セッションの主効果
（F1,24 = 0.789, n.s.），及びタスク×セッションの交




の主効果（F1,24 = 2948.19, p < .001）は有意差があっ
た。セッションの主効果（F1,24 = 0.577, n.s.）及び







1068.65, p < .001），セッションの主効果（F1,49 
= 5.13, p < .001）及び実施順序×セッションの交



















分散分析の結果，タスクの主効果（F1,2 = 0.99, 
n.s.）は有意ではなかった。連続回数の主効果（F1,2 
= 5.44, p < .10）は有意傾向が見られたが，タスク

















があったが（F1,2 = 9.22, p < .10），連続回数の主効
果（F1,2 = 0.74, n.s.）と実施順序×連続回数の交互













































































Kornelson, Sossi, & Winstanley, 2012; St Onge & 









れた(Cocker, Hosking, et al., 2012; Rivalan, Ahmed, 
& Dellu-Hagedorn, 2009; Rivalan et al., 2011)。特に












































Barrus, M. M., & Winstanley, C. A. (2017). Preclinical 
models and neurocircuitry of gambling and impulsive 
behavior. Current Opinion in Behavioral Sciences, 13, 
99-105. 
Chow, J. J., Smith, A. P., Wilson, A. G., Zentall, T. R., & 
Beckmann, J. S. (2017). Suboptimal choice in rats: 
Incentive salience attribution promotes maladaptive 
decision-making. Behavioural Brain Research, 320, 
244-254. 
Cocker, P. J., Dinelle, K., Kornelson, R., Sossi, V., & 
Winstanley, C. A. (2012). Irrational choice under 
uncertainty correlates with lower striatal D2/3 receptor 
10 曲　　　若　衡・坂　田　省　吾
binding in rats. Journal of Neuroscience, 32(44), 
15450-15457. 
Cocker, P. J., Hosking, J. G., Benoit, J., & Winstanley, 
C. A. (2012). Sensitivity to cognitive effort mediates 
psychostimulant effects on a novel rodent cost/benefit 
decision-making task. Neuropsychopharmacology, 
37(8), 1825-1837. 
Fujimoto, A., Tsurumi, K., Kawada, R., Murao, T., Takeuchi, 
H., Murai, T., & Takahashi, H. (2017). Defi cit of state-
dependent risk attitude modulation in gambling disorder. 
Translational Psychiatry, 7(4), e1085-6. 
Gipson, C. D., Alessandri, J. J. D., Miller, H. C., & Zentall, 
T. R. (2009). Preference for 50% reinforcement over 
75% reinforcement by pigeons. Learning and Behavior, 
37(4), 289-298. 
Grace, R. (1999). The matching law and amount-dependent 
exponential discounting as accounts of self-control 
choice. Journal of the Experimental Analysis of 
Behavior, 71(1), 27-44. 
Heilbronner, S. R. (2017). Modeling risky decision-making 
in nonhuman animals: Shared core features. Current 
Opinion in Behavioral Sciences, 16, 23-29. 
Jeffrey N., W., & Derenne, A. (2007). Rats playing a slot 
machine: A preliminary attempt at an animal gambling 
model. Analysis of Gambling Behavior, 1(2), 79-89.
King, D. L., Delfabbro, P. H., Kaptsis, D., & Zwaans, T. 
(2014). Adolescent simulated gambling via digital and 
social media: An emerging problem. Computers in 
Human Behavior, 31, 305-313. 
Morrison, S. E., Bamkole, M. A., & Nicola, S. M. (2015). 
Sign tracking, but not goal tracking, is resistant to 
outcome devaluation. Frontiers in Neuroscience, 9, 468. 
Olfson, M., Wall, M. M., Liu, S.-M., & Blanco, C. (2018). 
Cannabis use and risk of prescription opioid use 
disorder in the United States. The American Journal of 
Psychiatry, 175(1), 47-53. 
Ong, E. L., & White, K. G. (2004). Amount-dependent 
temporal discounting? Behavioural Processes, 66(3), 
201-212. 
Peters, H., Hunt, M., & Harper, D. (2010). An animal model 
of slot machine gambling: The effect of structural 
characteristics on response latency and persistence. 
Journal of Gambling Studies, 26(4), 521-531. 
Petry, N. M. (2005). Pathological gambling: Etiology, 
comorbidity, and treatment. American Psychological 
Association.
Potenza, M. N. (2008). The neurobiology of pathological 
gambling and drug addiction: An overview and new 
findings. Philosophical Transactions of the Royal 
Society of London. Series B, Biological Sciences, 
363(1507), 3181-3189. 
Rivalan, M., Ahmed, S. H., & Dellu-Hagedorn, F. (2009). 
Risk-prone individuals prefer the wrong options on 
a rat version of the Iowa Gambling Task. Biological 
Psychiatry, 66(8), 743-749. 
Rivalan, M., Coutureau, E., Fitoussi, A., & Dellu-Hagedorn, 
F. (2011). Inter-individual decision-making differences 
in the effects of cingulate, orbitofrontal, and prelimbic 
cortex lesions in a rat gambling task. Frontiers in 
Behavioral Neuroscience, 5(April), 1-10. 
Salamone, J. D., Cousins, M. S., & Bucher, S. (1994). 
Anhedonia or anergia? Effects of haloperidol and 
nucleus accumbens dopamine depletion on instrumental 
response selection in a T-maze cost/benefit procedure. 
Behavioural Brain Research, 65(2), 221-229. 
Skinner, B. F. (1953). Science and human behavior. Science 
and Human Behavoiur, 45-224. 
St Onge, J. R., & Floresco, S. B. (2009). Dopaminergic 
modulation of risk-based decision making. 
Neuropsychopharmacology, 34(3), 681-697. 
Tang, H., Sun, X., Li, B. M., & Luo, F. (2017). Neural 
representation of cost-benefi t selections in medial 
prefrontal cortex of rats. Neuroscience Letters, 
660(May), 115-121. 
Winstanley, C. A., Cocker, P. J., & Rogers, R. D. (2011). 
Dopamine modulates reward expectancy during 
performance of a slot machine task in rats: Evidence for 
a near-miss effect. Neuropsychopharmacology, 36(5), 
913-925. 
Winstanley, C. A., & Floresco, S. B. (2016). Deciphering 
decision making: Variation in animal models of effort- 
and uncertainty-based choice reveals distinct neural 
circuitries underlying core cognitive processes. Journal 
of Neuroscience, 36(48), 12069-12079. 
11最小報酬の経験順序がラットのギャンブルタスクに及ぼす影響
Zeeb, F. D., & Winstanley, C. A. (2011). Lesions of 
the basolateral amygdala and orbitofrontal cortex 
differentially affect acquisition and performance of a 
rodent gambling task. Journal of Neuroscience, 31(6), 
2197-2204. 
Zentall, T. R. (2014). Reprint of “Suboptimal choice by 
pigeons: An analog of human gambling behavior.” 
Behavioural Processes, 104, 99-107. 
Zoratto, F., Laviola, G., & Adriani, W. (2016). The 
subjective value of probabilistic outcomes: Impact of 
reward magnitude on choice with uncertain rewards in 
rats. Neuroscience Letters, 617, 225-231. 
本実験に使われた装置統制プログラム・デー
タ分析プログラムの公開ページは以下のURLで閲
覧・使用をすることができる。
https://github.com/qukoyk/semigb
12 曲　　　若　衡・坂　田　省　吾
